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Marine Debris Sizes and Impacts
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• Near‐shore or near‐river disposal of garbage

• Uncontrolled landfills

• Marine disposal of shipboard waste

• Beach litter

• Sewage

• Urban runoff

• Agricultural runoff

• Deposition of air emissions

• Urban dust

Some Potential Sources and Pathways for 
Plastic to Reach the Ocean





















Distribution of plastic marine debris collected in 6136 surface 
plankton net tows on annually repeated cruise tracks from 1986 
to 2008 in the western North Atlantic Ocean and Caribbean Sea. 
[Sea Education Association, Woods Hole, MA]  K L Law et al. 
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Marine Debris Plastics in the Western North 
Atlantic Ocean 1986 ‐ 2008









Types of Toxic Chemicals that may be 
Associated with Marine Debris

Legacy chemicals from chemicals management 
problems

•PCBs, DDT/Chlorinated Pesticides

Currently released chemicals that persist and migrate 
through/accumulate in environment

•PBDEs/BFRs, Perfluorochemicals, DDT, Triclosan, PAHs

Chemical additives that may leach out of the plastic
•Phthalates, Nonylphenol

Chemical breakdown products from the plastic itself
•Bisphenol-A, Styrene oligomers

Naturally occurring chemicals
•PAHs



Concentrations of organic contaminants in marine plastic debris 
fragments from the North Pacific Central Gyre and Japanese coast

of the Pacific Ocean. [Takada]

POPs and Chemicals Associated with Plastic 
Ingredients Extracted from Plastic Pellets



Concentrations of PCBs (ng g−1 pellet) in beached plastic pellets (E. 
Teuten et al., 2011).

PCBs in Beached Plastic Pellets













Adsorption of Charged Polystyrene Beads onto 
the Surface of Algae

Inhibits photosynthesis; potential oxidative stress





A Better understanding is Needed of Marine Debris 
Problems and Potential Long‐Term Solutions

Who can speak for the sea? 
What dangers to the ocean

lurk out of sight or unknown? 



• What is the local distribution of chemical pollution associated 
with microplastics (vertical and horizontal)?

• What are mechanisms of adsorption/release of chemicals on 
different types of plastics?

• Do PBT chemicals associated with plastics debris transfer to 
organisms and selective biomagnification?

• Does plastic break down into nano-sized particles?
• What is extent, fate, transport, toxicity of nano-sized plastic 

marine debris?
• How do we prevent that which cannot be corrected?

Science gaps: impacts of plastics on chemicals


